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1 

Mao6peTeHHe othocwtch k xexHHxe rny- 
6hhhoto He4rrenpoMbicjioBoro o6opyAOBaHKfl, 
np«MeHHeMoro Ana neptfropauMB o6caAHbtx 
kojiohh CKoawMH m rHApaBJiHHecxoro paa- 
pbiBa nnaCTa. $ 

M3b6Cthm .ycrpoftCTBa Ann rHftpaBmweo^ 
koto paopwDa n/iaCTa H neptfropamiM oocaa- 
max kojiohh* coaep>K£imHe HacocHo-xoM- 
apeccopHbie Tpy6bi, naxep. ycraHaBJiHBaeMbia 
Bbiine HHTepea/ia pa3pbiBa m ycipoftcTBo A/w %Q 
nep4x>paaHH t o6nanaioiUMe hksxoh 3<W>eKTHB- 

HOCTblO neftCTBBH [l], 

HaH6oJiee ^/ih3khm no TexHiwecKoft cyuv- 
hoctk peweHKeM k naHHOMy B3o6peTeHiao |$ 

SBJtSieTCH yCTpOflCTBO fl/lfl BO30BaCTBHH HB 

n^acT r coaep3Kamee KOHueHTpHHHO pacnono- 
»ceKHbie BKeiuHHfl h BHyTpeHHHH -naTpy6itH f 
jk€Ctxo cB$i3aHHbie mbjkjv C060A, HacanxH, 
coo5uxatonine nonocTb aayTpeHHero narpy6- ^ 
jta c cxBaxcHHOft. naxep, pacnoJio*eHHbiR 
B sepxneft nacTB aa HapyxcHoj* noBepxHocTK 
BHeuiHero naTpy6xa, xJianan* >pa3MeuieRHbie 
bo BByrpeHHeM naTpy6xe [2j/ 



M3BecTHoe ycTpoflcrao flrtfl BCxpbiTHfl 
n/iacTa cTpyefl wbakocth c a6pa3HBOM npeA- 
Ha3HaHeno TOJibxo onfl o6paaoBaHHsi TOHes- 
Hbix nep<|K>pauHft h He npncnoco6aeHo An* 
meneBOft neptjJooauHH h rHApaBJiHsecxoro 
pa3pwBO n/iacTa, hto 3 nan HTeJJb ho CHH?xa- 
er ero TexHonorHHecxyjo 3<fe*exTKBHocTb. 

UenbXJ M3o6peTeHWi aBJweTC* nocjteao- 
saTG/ibHoe ocyuiecTBJieHHe one pan hA no 
rHD^oneCKOCTpyHHOil nep*opaiiKH H THApaB- 
nHHecxoMy. pa3pbiBy n/iacTa aa oahh cnycx- 
noabeM o6opynoB3HHH. 

nocraBaeHHasi ue/ib APcrKraeTCfl tqm, 
hto ycTpoiicrBO CHaerceno uhjihhapom c 
oxHdMH h c naxepoM-flxopeM Ha hhjkhgm 
xoime t npHHCM BepxHna naCT* uHjuiHapa . 
pa3MemeHa b hhkhba hbcth BHeuiHero 
naTpy6xa. 

Taxoe xoHCTpyxTMBHoe ucnonHeHHe yc- 
TpoflCTBa no3BOJiaer cbo6oaho nepeMemarb 
«ecTxo cBfiaaHHbie BHyrpeHHHe h BueujHMe 
narpy6Kn ot bocm Te jibh o naxepa H naxep- 

SIKOpjl C UHTl kiHADOM H OKHaMM, COOTBeT- 

cr&eHHO, pacnonoKeHHbix B aepxHefl h hwk- 
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iioii Hocrn BMGumero narpy&Ka, nepexpNTb 
ijotox * oTpa6oTAHHofl xuiaxocth nyTBM rep- 
MCTiriHofl HacanKii BifyTpennero naTpySKa 
o akhhkap c oiciiaMM h HanpaBAATb pa6o- 
nyjo wimxocTb b nnacr aaa paapbiua nnacra 
06ecne«iH» B03DpaTHo-nocTynare/ibHoe abh- 
xceuno narpyOKOB othoc HTOjibHo obcanHofi 

KO/lOHIIbl CXDAJXHHbl M aKAHKapa C OKHaMH, 

cTanoBJircn bo3mo)khwm o6pa30BaHHe mene- 
bwx Bwpa6orok CTpyefl xchjikocth c agpa- 
3HB0M h apeMeHHoe nepexpMTHs ottoxb 
pa6osefi wwaxocth m ooAacra nep(J>opauHH t 
r.B # MniOB©HHoe coaABHwe BbicoxKx aasne- 
hhA b nepijjopaiuiHx, ^to npiisGfleT k MKxpc- 
THAPopa3pwBy naacra h BbraoBeT cxanbiBa- 
Hue nopon. 3 tot npouecc odVierHHT peaa- 
ane nopofl itnacTa* KpoMe toto, a/m coa- 
aaiiHa cern vtcxyccr&eHHbix Tpeiunu a npii- 
aafSoftubii sohg aaacta npoBonflT rHApao- 
HUHecRHft pa3pb!B n/iacTa nyTeM yaaaeHHR 
pa6onero mapoaoro xnanaHa, repMerwHofi 
noca«x» BHyrpennero naTpy6xa a uhahhap 
c oxuaMK w npoxaHKM kka&octm b rihacT 

B tteo6X0AHMh!X KOJIMHeCTBaX, 

Hcno/ibaoaaHHe naoSpeTeHHfl noaBonwT 

COBMeCTHTb BbICOKOS<jx|>eKniBaL!e MOAWfc**- 

xauKH npoueccoa rwAponecKocTpyfiHord 
BCKpbiTHH k rMnpaBiijwecKoro pa3ptiBa 
nnacTa, tqkhx xax: meneaag nep^opauRH, 
nep^opauna Ce3 o6fl3aTem»Mo'« npoMWBXH * 
ckbajkhhm ao 3a6oH, nep^opamiff b Kcxyc- 
crbeKHo coaaaKHoA cpege, MnxporHAPopa3- 
pbiB nAacTa, rHapaa/imecKwA paapbiB. nAac- 
Ta, KHcaoTHoe B03aeficTBHe » APyrHe. 3to 
3HaH«TenbHo ycxopuT bboa o6i>exTOB b 
SKcnAyarauHio c noreHuKa/ibHo boomowhw- 
mh xapaKTeptfCT(fxaMii t yueuieBHT Becb 
b6teM pa6oT no bboay b 3KcnjryaTauKK> , 

CK BCOK RH M yAymtlMT TeXKllKO-SKOFIOMM^eO- 
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Hefl Mac™ BHeurHero naTpyCxa 1, ooopy- 
aoBanw ynnoTJ 1 c hhhwh XI M 12, ofiecne- 

. SHBajOUIIfMM repMeTMHHOCTb AO riOBepXHOCTH 

BHemtiero naTpySxa. yn/ioTHem«e 13 Pac~ 

- 5 JlOVlOttCHO B HHJKHefi HapyaqiOA HaCTK 

BHyTpeHKcro naTpyfixa h ooecne^HBaeT rep- 
MeTHHHyio nocauKy naTpyCxa 2 b uhahhap 

ycTpoacTBo pagoTaeT c/WAyiouiMM o6~ 
to paooM. 

flpn npoaeAeHHH npouecca rMApoiiecKo- 
CTpyflHol* tue/iGBofl nep^opauKK {*hi\ 1). 
ycTpoffcTBO, c«a6weimoe cneuuaabWbiM rny- 
6hhhwm ABHraTenew, o6ecnen HaaiouiKM 

15 B03Bparno-nocTyjiaTe/ibiioe hah spaaiaTeAb- 
Hoe ABWKeHne naTpydxoB 1 h 2 f onycxa- 
x?r b cxaaxcMHy na Koaowie hqcocho-xom- 
npeccopHbix Tpy6 (HKT) ao aaaaHnoro mh- 
TepaaAa oo3AeftCTBMfl. npoHSBOAHTca on- 

20 peccoBRa HKT c noMouibio urapoBoro xna- 
na«a 5 h ycTaMOBxa naxepa 7 3a cneT 
AasaeHHa & HKT, IloCAe nero o6paTHoft 
npoMWBKOfl BUMbiaaeTca xnanan 5 h ycTa- 
HaBAHaaeTCJi pa6oHMA KJianan 6, 

W /ln$i nposeAeKKfl npouecca rHAponecKO- 
CTpyftifofl neptJjopauHK AoaaeTCn norox ra- 
soAepeHacbimeHHofi jkhaxocth mah ra3a b 
HKT, naTpyeox 2 h Hacanxx 3* Haxep- 
Axopb 8 rtJApaBAHqccKoro AeflCTBtoi ycra- 

30 HaBAHBaeTCA caMonppK3Bo/tbHo jjpH coaoa- 
hhh pa6o4ero aab/ightih. B npouecce Apoc- 
ceAKDOBaHHH pagoHeft xhakocth b HacaA- 
xax 3 npoHCxoAHT o6HAbHoe ra30BbiAeneaK6 
a aaMeiueMne ckbqjk hkkoA jkhaxocth b mh- 

35 TepBaae Aep^opaAHa na*raa ao ypoBUA 
oxoh 10, 3aTeM b aotox pa6oneA >kha- 

KOCTM BBOflHT a6pa3HBHblfl Ma Tap HB A H 

BMAep>KUBaK>T npouecc nep^opauxH onpe- 
Ae/ieHHoe speM*, HacoAXH 3 BMecre c nap- 



xne noxaaaTOAH paspadoTXH MecropoiKAeHKa 40 py6xaMM 1 n 2 coaepmaioT ahkamhhog 



B UeAOM. 

Ha 4)mt» 1 cxeMa ycTpoACTBa aah npo- 
BeAenHA npouecca rMAponecKocTpyfiHOfl 
nep^opauHn; ha (Jmr, 2 — ceneiiKe A-A 
♦kt. 1; «a (J)ht. 3 - cxeMa ycTpoiJcTBa 
AAA npoaefleHMH npouecca rxApasAmocKoro 
paapbiBa AAacTa« 



ABK7K0HMe y o6paaoBbtDaA nep^opauKoriHbie 
xaHaAbi b BHAe meAefi. Pa3pymafl o6caA- 
Hyxj xoAOHHy, ueMGH THbiA xaMeHb u nopo- 
fty ATiacTa, pa6onaH xoroxocTb cTexaeT 
45 BHHa k naxep-flxopK> 8 m otboahtcji iepe3 
oxHa IO B uiiAMHAP© 9 no Me»Tpy6HOMy 
npoCTpa HCTBy. flo oxow^aKHM npouecca 



VcTpoflcTDo couep>«HT KomieHTpiWHo pac- nep<J>opauHH nouaMy aepaausa npeKpaiaawT 
noAoMceHHwe BKeuiHHft h BiryTpeiTHHft narpy6- h npoMuaa k>t cxBAKHHy. OSpaTHOil npo- 
xh 1 h 2 # »ecTxo CBflaaMHbie Mexcay co6oft SO mwbxoA BbiMhiBaeTca xnanaH 6. 



AocpeACTBOM uacanoK 3 h Mycjrr 4, pac- 
nOAOJKe.HHblX COOTBeTCTBeKJiO Ha BHeuiHeM 
H BHyTpewieM naTpydxax. *B nonocTH BHyT— 
penHero naTpy6xa 2 paaMetueuij onpecco- 
BOHUbtfl h pa6o*iHH xnanaHM 5 h 6 Hau 
m aoa nacaAxaMH # IlaKep 7 h- naxep-Axopb 
8 C UMIHHApOM 9 u oxhamh 10)pacno;io- 

XCeHHfaie COOTBeTCTBeHHO B BepXHOfl « «H«- 



yCTpOflCTBO TOTOBO K BLfUOAHeHHlO CAe- 

Ayxxileft onepauBH* 

Ana hpoBeAetius rHApaaAHHecKoro pa3-' 
pbcaa nvxacTa HKT onycKaxyr anna (<})Hr. 2) 
55 .« narpy6pK 2 repMeruqHo caixamr b 
UH/iBMAP- 9. 3atgm npou3BOAJ>T gaxaHxy 
*haxocth paspwaa b nnacr nepea HKT, 
naTpyeox 2, okha 10 .h HacaAKH 3. 
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riocno oxoiikgkhh npouecco r w upo biihhgc- 
Koro pa3puiBa n/iacTa KOHCTpyioiHSi ycTpoft- 
ctbq no3Bo«ner npHMeHMTb jchmkhgcko© 
BoauefterBHe. 

IlpH HeoSxoaKMOCTH noBTopHoro B03-* * 
nettcTDHfl Ha finacT ycTpottCTBO nepeubcsiT 
Ha HOBwft KHTepean h uhwi onepauwft npo- 

.U3BOflHT 3atJOBO, 

♦ opM*yna M3o6peTeHHa 

YcTpoftcTBO nnn bo3A^^tbhst «a nnacT, 
conepaca me© kohiiohtphhko pacndJioxceHHbie 

BH6UIHHB K BI(yTp6HHHft JiaTpybKH, fcCGCTKO 

CBngaHHw^ MejK^y co&ofl, HacanjcH, coo6- 
majofflHe nojiocTb BHyTpeKHero naTpygxa c 
cKBawHHoft, naKep s pacnonomeHHbift b Bepx- 
nefl nacTH na napy>KKoft noBepxnocTH BHeui- 



\0 



15 



Hero naTpy6Kd t K/ianaHbT, pa3MetiietiHb?e bo 
BKyTpeHHeM naTpy6ice, o t n h h a »- 
ui e e c h tgm, »ito, c uenbso nocneaoBa- 
TeiibHoro ocymecTBneHUH onepamifl no tha- 
ponecKocTpyftHoA nep^opauwH h rHfpaB/i>i- 
MecKoMy paapbmy nnacTa 3a oahh cnycK- 
noAbeM o6opyooBaHHSt t oho CHaGxceno uh- 
ahh op o m c oKuaMH h c UaitepOM— HKOpeM 

Ha HHXCH6M KOKUe, nptfHeM BCpXHAH HBCTb 

unn HHjipa paat^emena b Huxraefi hbcth 
BHetDnero naTpy6>ca # 

HCTOHHHKH HH^OpMail HH, 

npHHATwe bo BHHMaHHG npH sKcneprnae 

1. HaTeHT ClUA Js& 3175613, 
kiu 166-35, onyOnHK. 1966. 

2, ABTOpCKOe CBHflJBTenbCTBO CCCP 

M> 570699, kji. B 21 B 43/114, 
1975 (npoTornn). ' 





UHHMriM 



0U1.2 

3aKaa 8728/39 . THpaw 626 



nonnncHoe 



OmiHajt nnn TlaTeHT*, r. y^ropoa, yn. ripoeKTHa*, 4 
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(54) DEVICE FOR FORMATION STIMULATION 



This invention applies to the technique of deep-sea oil-field equipment used for 
perforation of well casing and hydraulic fracturing of formation. 

Common devices used for hydraulic fracturing of formation and perforation of 
well casing include tubing string, packer installed above the fracturing interval, and 
perforation device having low effectiveness [1]. 

Solution having most close technical substance to this invention is device for 
formation stimulation having concentrically arranged external and internal pipes which 
are rigidly connected each other, nozzles which connect the space of internal pipe with 
well, packer which is located in the upper section on the outside surface of the external 
pipe, and valves placed in the internal pipe [2]. 

Common device for formation drilling by using fluid jet with abrasive material is 
used only for point perforations and not designed for slot perforation and hydraulic 
fracturing of formation, and this significantly decreases technological effectiveness of 
such device. 

The aim of this invention is sequential operations of hydraulic sand jet 
perforations and hydraulic fracturing of formation during single cycle of running the 
equipment. 

The established goal is achieved by equipping the device with cylinder with 
openings and anchor packer at lower end, when upper section of cylinder is positioned 
at the lower section of external pipe. 

Such design of the device provides free movement of rigidly connected internal 
and external pipes relative to packer and anchor packer with cylinder and openings 
which are positioned in the upper and lower sections of external pipe respectively, shut 
off a stream of spent fluid by tight fit of internal pipe in the cylinder with openings, and 
direct working fluid in the formation for the purpose of fracturing. Reciprocating 
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movement of pipes relative to the well casing and cylinder with openings allows 
development of slots by fluid jet with abrasive material and temporarily stop outflow of 
working fluid from the perforation area, i.e. momentary development of high pressure in 
perforations that will result in hydraulic micro-fracturing of formation and rock shearing. 
This process will facilitate cutting the formation rocks. Additionally, artificial cracks in the 
bottom-hole formation zone is created by hydraulic fracturing of formation by removal of 
working ball valve, tight fit of internal pipe in the cylinder with openings and pumping the 
required amount of fluid into formation. 

Utilization of this invention will allow to combine highly effective modifications of 
hydraulic sand jet drilling and hydraulic fracturing of formation, such as slot perforation, 
perforation without mandatory flushing of well up to bottom, perforation in the artificial 
environment, hydraulic micro-fracturing, hydraulic fracturing, formation acid treatment 
etc. It will significantly accelerate commissioning the facilities with potentially possible 
characteristics, lower cost of all scope of well commissioning work and improve 
technical and economic indicators of field development in general. 

Figure 1 demonstrates diagram of hydraulic sand jet perforation device; figure 2 
demonstrates section A-A of figure 1 . Figure 3 demonstrates diagram of device used for 
hydraulic fracturing of formation. 

The device includes concentrically arranged external and internal pipes 1 and 2 
which are rigidly connected each other with nozzles 3 and couplings 4 placed on 
external and internal pipes respectively. Pressure testing and working valves 5 and 6 
are placed inside internal pipe 2 above and below nozzles. Packer 7 and anchor packer 
8 with cylinder 9 and openings 10 which are arranged respectively in upper and lower 
sections of external pipe 1, are equipped with gaskets 1 1 and 12 that provide tight 
sealing on the surface of external pipe. Gasket 13 at the lower outside part of internal 
pipe provides tight fit of pipe 2 in the cylinder 9. 

Operation of the device. 

During the process of hydraulic sand jet slot perforation (figure 1) the device 
equipped with special subsurface engine providing reciprocal or rotational movement of 
pipes 1 and 2, is lowered into the well on the tubing up to the predetermined interval of 
stimulation. Tubing shall be pressure tested by using ball valve 5 and installation of 
packer 7 as a result of pressure in the tubing. Then valve 5 shall be washed out by 
backwash and working valve 6 shall be installed. 

Process of hydraulic sand jet perforation consists of supply of stream of gas- 
supersaturated fluid or gas into tubing, pipe 2 and nozzle 3. Hydraulically operated 
anchor packer 8 is installed automatically when working pressure is created. In the 
process of working fluid throttling in the nozzles 3, significant gas release and 
replacement of well fluid in the perforation interval with gas up to level of windows 10 
occurs. After that an abrasive material shall be injected in the stream of working fluid, 
and perforation process shall be maintained the specific period of time. Nozzles 3 
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together with pipes 1 and 2 make cyclic movement developing perforation channels in 
the form of slots. Working fluid which breaks casing, cement stones and formation 
rocks, flows down to anchor packer 8 and is removed through windows 10 into cylinder 
along the tubular annulus. After completion of perforation process, a supply of abrasive 
material shall be stopped, and well shall be washed. The valve 6 is washed out by 
backwash. 

The device is ready for the next operation. 

To conduct hydraulic fracturing of formation, tubing shall be lowered (figure 2) 
and pipe shall be hermetically fitted in the cylinder 9. After that fracturing fluid shall be 
pumped into the formation through tubing, pipe 2, windows 10, and nozzles 3. 

After completion of process of hydraulic fracturing the design of device allows 
chemical stimulation of formation. 

If repeated stimulation of formation is required, then the device shall be 
transferred at new interval and cycle of operations shall be repeated. 

Patent Claim 

Device for formation stimulation including concentrically arranged external and 
internal pipes which are rigidly connected each other, nozzles which connect the space 
of internal pipe with well, packer positioned at the upper section on the outside surface 
0 f external pipe, valves placed into the internal pipe which have the specific feature that 
for sequential operations of hydraulic sand jet perforation and hydraulic fracturing of 
formation during the single cycle of equipment running this device is provided with 
cylinder with openings and anchor packer at the lower end, and upper section of 
cylinder is placed in the lower section of external pipe. 

Source of Information 
considered in the process of expert review 

1. USA Patent No. 3175613, class 166-35, published in 1966. 
2. Certificate of authorship USSR No. 570699, class E 21 B 43/1 14, 1975 (prototype) 



Figure 1 



Figure 2 



Figure 3 
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